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Sir Percival Pott
(1713-1788) (Garrison)

A

SHOR! BIOGRAPHY

OF
SIR PERCIVAL POTT
At the time Pott described. the lesion and clinical signs of the
diseaae which bears his name, the consensus of opinion concerning this
malady was that the spine had become dislocated and that the paralysis
was due to pressure ot the dislocated vertebrae upon the cord.
was then the first to call

attention,.~o

He

the aorof\ilous nature of the

disease, and.that the marks ot ill health placed so indelibly upon these
patients were not due to the deformity but to a general systemic distemper.
Sir Percival Pott was born in London in the year 1713.

His

father died when Percival was still in his aarly childhood, and a
patrimony ot tin pounds sterling was left to him.

This amount was

found in a tin box after Percival's death--the money had been kept
inviolate

throu~out

hais lite.

At the age ot sixteen hewa.s bound

for seven years to ~d. Mourse, surgeon to St. Bartholomew's Hospital.
Thus early in life he began his career in "the profession which does
not procure its members bread until they have no teeth to eat it."
(Wadd).

At the age ot twenty-three he was admitted to the freedom

ot the Barbera Company.

Three years later he purchased the livery ot

the Barbera--Surgeon Company, and when the organization dissolved he
allied him.self with the surgeons.

In 1753 Pott and iohn Hunter were

elected the first lecturers of anatomy of the Surgeons Company.

At

the age of torty-ei~ht he was elected examiner and at fifty-three
governor or the Corporation of surgeons. He had been appointed
assistant surgeon at st. Bartholomew's when thirty-one and f\111
surgeon at thirty-six.

(3)

Pott introduced many improvements into surgery making the work
less painful both to surgeon and patient.

His work was untiring in

attempts to reduce the anxiety, pain, and misery of his patients.
When he was forty-three he was accidentally thrown from his horse
producing a compound fracture of the ankl"•

'..:he surgeons in attend-

ance agreed that the situation was urgent and suggested immediate
amputation to which Pott assented.

Mr. M.ourse,

his

former master,

who had been prevented from. coming earlier, suggested a.possibility of
saving the leg which subsequently pra,l18d successful.

rhe term Pott's

fracture is still commonly applied to that type of fractured ankle
which Pott himself sustained at that time.
During the leisure of his necessary confinement, he turned to
authorship.

fhus at the age of forty-three he began to write of which

many of his works are classics.

His lectures at St. Bartholomew's

were the aost celebrated in London.

At fifty-one he was elected to

both the Royal College of Surgeons, Edinburgh and the Royal College
of Surgeons, lr~land ...At the age of seventy-\!lfO't1r he resigned the
surgeoncy at

St.

Bartholomew's having served it half a century and

was elected governor.

Be served in this capacity for only one

yea~,

dying of pneumonia at the age of seventy-five in the year 1788.
VVhile hb mother lived, he was her comfort and s'tay, having remained single until after her death.

He married then and nine

children blessed the union.
His kindness of heart was prOYerbial, and his high character
and blameless life was cause for the placing of the social life of
surgeons in l!ingland upon a higher standard.
Much of this information has been obtained from A. J. Steele
in the .Amerioan Journal of Orthopedic Surgery.

HISTORY
The exact origin of tuberculosis is unknown.

The archaeologist's

trowel has often, quite by accident, soraped aside the mouldering
dust or ancient and forgotten tombs, to find remarkably preserved
skeletons in which unmistakable evidence of disease was present.
Perhaps, if we could find the material, tuberculous osteitis would be
as old as the human race itself or perhaps older since evidences of
spondylitis have been found in the skeletal remains of dinosaurs
dating from as tar back as 25,000,00Q-years ago. lMoodie(30)
The stone age with its three periods, eolithic, paleolithic and
neolithic, shows no evidences ot tuberculosis until the latter part
of the neolithic period.

Since Pott's disease is frequently contu.sed

with spondylitis detormans, traumatic spondylitis, and other
vertebral affections, the diagnosis of a lesion on a dry skeleton
can only be said to be strongly suggestive of·certain pathologic
processes.

In only one case, of the many assigned to Pott's disease

in ancient timEtB, has..it been possible to recover evidences which
definitely identify the disease.

There is rather uncertain evidence

ot tuberculous spondylitis in a neolithic skeleton unearthed at
Heidelberg which dates from about 7000-5000 B.

c.

(Moodie(30),

Schrumpf-Pierron (39)
The earliest definite evidences of tuberculosis of the spine is
that described by Elliot Smith and Ruffer in a mummy of a priest or
Amon trom ancient Egypt (xxlst Dynasty, 1000 B.

c. )

discovered near

the ancient city or Thelea in 1891 by M. Grebaut and at present preserved in the anatomioal mus~·the medical school at Cairo.
(Moodie(30).

This mummy. is also described by

SohrUmpt-Pierron (39).

Dawaen

(ll) and

It seems that the specimen had an extreme

(5)

kyphosis with a large right psoas abscess, almost pathognomonic of
Pott'• d.iaeaae.

Moodie (30) claims that there are evidences of Pott's

disease pre-dynastic in Egypt, but none so convincing as the one above
mentioned.
Moodie (31) speaks of the number ot specimens ot the remains of
Peruvian Indians in the San Diego Museum of .Anthropology showing
undoubted evidence of tuberculosis.

According to him Dr. Ales Hrdlicka

considers these as being post-Columbian.

There were evidently no

signs of the disease previous to the .ooming of the Spaniards with
their religious intolerance and Cauoasion diseases.

Moodie (31)

says that the epecim.ens were undoubtedly Indian because they were
found in Indian burial grounds interment in which would have been
abhorred by SpaniardB.
These specimens consist of many different bones of the body-those of interest here being the vertebrae.

Dorsal and lumbar verte-

brae were found in which fusion and cavitation had taken place, and
paleopathologista

cons~der

these lesions as evidence probably tuber-

culous in origin.
There seems to be sane evidence of tuberculosis in North American
Indians, and these are placed as pre-Columbian--over·soo yea.rs ago.
(J4oodie(31).
Schrumpt-Pierron(39) remarks that the "fedas of India, the
Zend•Avesta, sacred book of the Parsi; more recently the writings of
Hippocrates, ot Paracelsus, of .Aretee'.,of Cappadocia, and of .Avicenna,
abound in excellent descriptions of phthisis and ot osseous tuberculosis.
Arturo Castiglioni (6), professor of History ot Medicine at the
University ot Padua has written a detailed aooount ot the history of
tuberoulosis in whioh he quotes, through several pages, trom the writings
of Hippoel"&:tea.

Be writes that Hippooratee gave surprisingly accurate

descriptions of tuberculous lesions together with descriptions of the

symptoms, although entirely ignorant of the true cause.
Caatiglioni (5) states that Roman medicine, although being heir
to the Greek traditions, shows no appreciable progress in the knowledge

ot tuberculosis, osseous or otherwise.
According to Moorman (32) the progress in the study of tuberculosis
was lost a.mid the fog and darkness of twelve hundred years of suppression
by dogmatic religious beliefs during the middle ages.

However,

Castiglioni (5) remarks that, while it is true that knowl6dge was at
a standstill in Europe, the Arabi&B''had adhered very rigidly to the
teachings· ot the Greeks andprovided some progress in the advancement of the knowledge of tuberculosis.
The works of Hippocrates and Galen were, nevertheless, ~he foundation tor the.Renaissance of medicine.

During the period following t~e

Renaissance, the search for knowledge started towar_d a new high.
Such men as Fracastoro (1483-1553), Sylvius (1614-1672), Willis (1622-1675),
Bonnet (1620-1689) and Morgagni (1682-1771) wrote much about the
patholo·gy and we:i:-~ s1Jspicious of the communicability of the
disease. (Castiglioni(5)
While these men were busy studying the pathology and attempting
to explain the etiology or tuberculosis, surgeons ot the same period u
were attempting to explain a particular angular kyphosis of the spine.
The theory of traumatic origin of the disease process was the one
generally accepted and it remained so until the memorable description
and analysis laid down by Sir Percival Pott in 1779.

He was quite

sure tha't "the disease was not due entirely to trauma, but he was also
quite sure that ~!"1~~ 2P~~~e~r;fA?l r~~tant vart.
Then on to the stage walked that memorable German scientist
Robert Koch and presented the medical world with a discovery for which
men had been looking tor centuries.

The discovery or the tubercle

bacillus was made in 1882, and a new light thrown upon the conglomeration of theories.

Koch proved the pathogenicity of the organism and

knowledge of tuberculosis then spread by leaps and bounds.

Because of

his most accurate description of the disease process in the bodies of
the vertebrae, Pott was honored by the association of his name with
the disease.
The present status of Pott's disease is the same as tuberculosis
in other parts of the body.

The most efficacious management is rest.

Most of the controversy at the
operative treatment.
an interesting study,

pres~nt

time is concerned with the

The operative treatment of Pott's disease makes
However, since that phase of the disease is

beyond the limits of this manuscript we leave it here to pass on to
the definitive subject.

n

A N A T 0 M Y' A N D

P H Y S I 0 L 0 GY

The details of the anatomy of the vertebral column have been
so adequately worked out and presented in our text books, that I
consider it superfluous and beyond the scope of this humble endeavor
to place again in type a subject so fundamental in the lite of a
medical student.

Rather it is my purpose to consider the column

as a mechanical unit, and by virtue of_jts mechanics to show a relationship to_ the results of' the pathologic processes in the course
of' Pott•s disease.
Me.n has been endowed, exclusively, by some inimitable power,
with the sublime privelege of standing erect.

I may be questioned

on that statement and some one ask me, "does not the ape and the
bear stand erect on occasions?"

We have only to recall that these

animals maintain their equilibrium., when standing on their hind legs,
by a considerable.-degree of flexion at the knee and hip joints.
I am sure that a "general agreement will be reached in that this is
not the erect posture.

The reason for the inability of these animals

to assume the erect posture will be pointed out later.

Suffice it

now to say that certain arrangements must be made in the spinal column to allow for the privelege of standing erect.
the articulated spinal column as seen from the lateral aspect
presents for examination a series of separate bony segments usually
thirty-three in number placed one upon another.

Interposed between

these vertebrae are strong, resilient fibrocartilaginous discs which
act as cushions or buffers and are adapted to minimize jarring,
yet allowing of considerable movement.
However, the most striking feature is the arrangement of the
· vertebrae in four definite O~rves, two primary and two secondary.

181 e<rricnJ.
or Atilt•
~"'l crrr;ertl
or 4lz1'1

Lateral view of vertebral column
lGre.y)
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The two primary ourves are found in the thoracic and sacral regions since
these curves alone are present in the fetus.
found in the cervical and lumbar

regio~s

~he

two secondary curves are

and are sometimes referred to as

compensatory by virtue of man's assuming the ereot posture.

At birth.

then, the vertebral column is more or less a curved chain or bones.

When

the infant begins to hold its head up. the fibraoartilaginous discs be-

a

tween the vertebrae grow in such a manner as to produce
cervical region with the convexity forward.
stand and walk, further ohanges in the

curve in the

When the child begins to sit,

fibroca~ilages

or the lumbar re-

gion occur resulting in a curve here with the convexity forward.

Thus we

have a series of thirty-three bones arranged in a series or four curves.
The cervical convexity passing over gradually into the long graceful thoracic concavity which in turn merges into the short lumbar convexity.

the

lumbar curve passes over to the sacral curve rather abruptly, the point at
which it does so being called the sacrovertebral angle.
Now if we atudy the spinal columns ~f the ape and bear, the reason tor
their failure to asswil.e the erect posture ~comes immediately obTious.
Their spinal columns 'have not compensated. for that position, and therefore ·
do not display the lumbar and cer-rl.cal curves so necessary for the upright stature. -These ourves are brought about by compensation tor a
change in the center of gravity and the effort of the muscles to maintain equilibrium by virtue or that change.
Not infrequently there is a slight lateral curvature in the thoracic
region the convexity of which being usually directed to the right side.
This curve may be associated with the greater use of the muscles of the
right upper limb, or it may be due to pressure from the thoracic aorta in
this region.

'ii'

Above and·· below this curve there are slight compensatory

curve• in the opposite direction.

(Cunningham (10}.

As we look at the anterior surface of the vertebral column it will
be noticed that the bodies of the vertebrae increase in width from the
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second cervical to the first thoracic, then a decrease in breadth to the
fourth thoracic below which a gradual increase in the transverse diameter
again occurs until the sacrum is reached.

Here a rapid reduction in

width occurs terminating in the small bones of the coccyx.
From behind the same impression is obtained except that the most
prominent features are the apophyses of the vertebrae.

In the cervical

region the spinous processes are found to be bifid with the exception of
the spines of the first and seventh vertebrae.
and the latter has a prominent single spine.

The

form~r

has no spine.

The reason for the bifid

nature ot these processes takes us into the realm of phylogeny.

Among

the quadruped mammals it was necessary to provide extra support for the
head. and, as necessity is the mother of invention. a mean.a for increasing the surface for muscular and ligamentous attachment without increasing the mass was found.
The transverse apophyses show variations in the different regions.
They are prominent in the first cervical segment, but gradually decrease
in size to the seventh cervical.

These processes in the first thoracic

vertebra are again Rrominent below which there is a gradual decrease in
their length until the first lumbar segment is reached.
denly lengthen and remain

approx~tely

Here they sud-

the same length to the sacrum.

Ligamentous attachments play an important role in the movements
and limitations of the vertebral column.

The most important of these are

the anterior and posterior longitudinal ligaments, the supraspinal ligament, the ligamenta £lava. and the intervertebral fibrocartilage.
others are insignificant in the mechanics of the spine.

The

For a detailed

description of these ligaments and their attachments, refer to any standv

ard text-book of ane.toa;y.

A. word concerning the circulation of the vertebrae. Albee (l)
states that the blood supply to the vertebrae is notoriously meagre, and
~e further gives this fact as a reason for the poor regenerative powers

of the vertebrae.

Be this as it may, the most vascular part of aver-
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tebra is the body.

~teindler

(42) brings out a point for which I had been

searching a long time, namely:
vertebrae.

the exact nature of the blood supply to the

Deaver (12), in his ourgical Anatomy, gives a superficial des-

cription of the arterial supply, but does not include a description of'
the terminal disposition of' these arteries.

~teindler

(42) states that

Lexer, studying the blood supply to long bones, joints and the vertebrae,
found three zones of' arterial distribution in the body of' the vertebrae
corresponding to three distinct types of localization of' tuberculosis,
namely:

anterior peripheral, central,

an~-

epiphyseal.

1·he anterior por-

tion of the vertebrae is supplied by numerous small arteries from the anterior longitudinal ligament.

!wo large arteries supply blood from the

posterior aspect to the body proper, and two others springing from the two
just mentioned take an upward and downward course and terminate in the
epiphyses.

ln the yolm.g vor~ebrae the arteries have no anastomoses,

while in the adult th~re are present ample anastomotic branches.
:the venous return is accomplished by way of' the vertebral venous
plexuses.

The vena basis vertebrae, which is the main blood channel from

the body, empties directly into the anterior internal vertebral venous
plexus.

Small veins from the apophyses return the blood to the posterior

int~rnal

and external vertebral Tenous plexuses.

In my search for information on the spinal column, I noticed, with no
r

little chagrin, that a complete report in English on the internal structure of vertebrae was lacking.

However, it has been my pleasure and good

fortune to read a translation of the work done in 1925 by Gallois and
Japoit (22) on the interior structure of the vertebrae.
c

~

But, before we go

into this phase of' the subject, a brief' description of one of the elements
of the spinal column will surely not be amiss.
There are two component parts of' a vertebra, a body in front ~d a
neural arch behind.

The body is narrower in the middle than. at either the

upper or lower surface.

The upper and lower edges are roughened for liga-
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mentous attachments and the body is perforated by many small f'oramena f'or
transmission of' nutrient vessels and nerves.

~ach

neural arch springs

from its corresponding body by two pedicles - one on either side.

At the

junction of the pedicles with the le.m.inae are the articular surfaces, superior and inferior, for articulation with the vertebra above and below.
At the junction of the laminae is the spinous apophysis, a heavy rough
projection of bone f'or attachment of muscles and ligaments.
The neural arches are attached to each other by ligaments of yellow
elastic fibers, and, of a consequence, a hollow tube is formed for the transmission and protection of the spinal cord and its membranes.
The articular processes serve to allow movement of the vertebrae and
also to interlock them,

Movements permittee in the spinal column are

largely due to the size, shape, and position of the articular surfaces.
In the lumbar region the articular surfaces are verticle and do not permit rotation, while flex1on and extension are unhindered.

In the thor-

acic region they are so arranged as to permit rotation and practically no
f'lexion or extention.

In the cervical region the greater obliquity and

lateral slant of theae surfaces permit flexion, extention and rotation.
Most of the work on the internal structure of vertebrae has been accomplished by foreign authors.

As I mentioned preTiously Japoit and

Gallois have performed an( excellent piece of work on this subject.

fhe

internal architecture of vertebrae is a subject for a thesis in itself and
I intend only to cover the essential points as formulated by these French
authors.
By sawing vertebrae in frontal, sagittal,and transverse planes they
undertook to study the lamellae of the bone.

They found, in the body,

that the greatest number of lamellae were disposed in the vertical plane.
These lamellae began in the apex of the odontoid process of the axis and were
in a direct line throughout the length of the spinal column, so that the colUlMl- was much like a long bone abnol:"mally segmented.

These lemellae constitute

13

the direction of the forces of stress and strain, and are comparable to
the lamellae seen in a sagittal section of the head and neck of the femur
and within the calcaneus.

Japoit and Ga.llois (22) concluded that the

vertebrae have an internal structure regulated by perfectly definite rules,
and these rules the result of precise £-unction.
They found lamellae disposed throughout the neural arch and apophyses,, but called this the accessory system.

However, the lamellae of the

neural arch join up with the lamellae of the body so that any weight or
blow to any prt of the vertebra is immediately t_ransmitted to all parts
of the vertebra.
There exists then a complete unity in the structure of the vertebra.
All pressure exerted on one apophysis is transmitted-to the whole of the

'
vertebra.
Mechanics 2!._ ~ Spine:

At this point I wish to quote from Arthur

Keith's Menders of the Maimed (26).

-when we look at the naked back of

a man sitting or standing in front of us, we are really looking at one
of the most wonderful acrobatic feats to be seen in the animal kingdom.
In such an attitude t'tlenty-four segments or vertebrae are being delicately and steadily balanced, one upon the other, by means of the elaborate
system

or

levers and muscles with which each vertebra is :f'urnished.

The

inter-vertebral disc, on which each vertebra is poised, is at once one of
Nature's oldest and most ingenious contrivances.

It is a water-cushion

surrounded by a strong but loose ligamentous covering.

Only when the

spine is bent or rotated do these ligaments which enclose the intervertebral cushion, become stretched, the fiber§ on the convex side of the curve
become taut and strained, while those on the opposite side are flaccid and
bent outwards.

The lowest vertebra of this flexible, weight supporting,

spinal rod is based on the sacral pelvic csushion, on the highest is
poised

th~

head.

_The le'V'9rage and motor system of an individual vertebral segment is

14

best seen in a ~ert~bra taken from the dorsal region.

The posterior or

spinous lever bifurcates at its root so as to enclose and protect the spinal cord; an elaborate system of muscles is attached to the spinous lever
wherebye the vertebral body may be maintained in its correct antero-posterior plane.

On each side of the vertebra is placed a lateral lever, rend-

ered enormously powerful by being prolonged as a rib.

These lateral lev-

ers are also furnished with elaborate sets of balancing muscles.

In the

living upright spine every one of these muscles - we may allow an average
of eight to each vertebral segment, ma.king about two hundred in all - is
called into action, not by an.y conscious effort of the will but by that
reflex mechanism which automatically governs all the static actions of the
human body.

We have to remember Beevor's dictum that the opponent or

antagonist of the spinal muscles is gravity.

~o long as the muscles bal-

ance their vertebral loads truly, they have an easy time; but when gravity
comes into play and bends the body to one side, then the opponents of
gravity, situated on the opposite side of the body, have to come into action."
I am of the opinion that these two paragraphs illustrate and cause one
to .realize the importance of taking into consideration the static nature of
the spine.

Therefore from a mechanical point of view the vertebrae ma.y be

decomposed into two parts, namely:
physes.

the passive bodies and the active apo-

The bodies support the weight and pressure since they are the mas-

ter beams of the structure, while the apophyses are the levers for movements produced by the muscles, as well as the levers necessary for the
maintenance of the spine in the erect posture.
Henry Fe~ss (14) has made the statement that in all erect attitudes
some effort is nece$sary to enable a person to stand alone.
afforded by muscular power.

This effort is

The power, however, may be reduced to a min-

im.um in certain positions by a distribution of weight uniformly about a
perpendicular which passes through the center of gravity.

Moreover, the
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center of gravity must pass through the base of support.

Therefore, while

a uniform distribution of weight about a perpendicular passing through
the center of gravity tends to maintain the body in the erect position,
muscular power is necessary as well.

However, according to Keller (25), Mac-

Kenzie remarks that there can be no such state as skeletal balance without
muscular action.
To disregard the action of muscles in the production of-deformity in
tuberculous spondylitis is also to disregard the mechanics of the deformity.
rhe muscles acting on the spine are many.
rectly upon the spiD,e.

~ome

~ome act directly, others indi-

are too complex to mention in a detailed manner.

However, they may be divided into two large groups, namely, those that
result in flexion of the spine and those that produce extention of the
spine.

When a mental picture is produced of the origin and insertion of

these muscles it will readily be understood how the movements of the spine
are produced.
the flexors of the spine are:

rectus abdominis, external and internal

abdominal obliques, assisted above by the sternohyoid, sternothyraid, sternomastoid, thyrohyoicf, mylohyoid, digastr~c, scalenus anterior, loilgus coli,
and longus capitus; assisted below by the quadratus lum.borum, and psoas
major and minor.

.DXtension of the spine is accomplished by the complex

.APr~gement of muscles known as the deep muscles of the back.

~hese are:

semispinalis, multifidus, sacrospinalis, splenius capitus, splenius cervicis,
rotatores, longisimus dorsi, iliocostalis lumborum,, and the serratus posterior.

The powerful extensor muscles of the spine are in the lumbar re-

gion vdlile those higher up in the thoracic region, by virtue of the direc0

'tion of their fibers and complexity, can be seen to be concerned with the
movements of rotation.
~It is interesting to note," says MacKenzie (33), "that there is no
prevertebral ·muscle in the thoracic region of the spine, where flexion and
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extention are practically absent.

i!lxtending force in that region must be

exerted chiefly against gravity.•
To analyze the movements of the spine in their entirety is much beyond
the scope of this work.

Free movements of flexion, extension and rotation

are anatomically unhindered in the cervical region in the normal individual.
However, when the thoracic spine is considered, rotation is perhaps the
only appreciable movement.

The function of respiration has some part to

play in the rigidity of the thoracic spine.

nhen a normal inspiration

takes place. the anterior-posterior diameter and transverse diameter of
the thorax is increased.

If the thoracic spine was not kept rigid it

would'of a necessity enter into the motion with a result that would cause
the cancellation of the effect produced by the raising of the ribs and lowering of the diaphragm.

In other words it is necessary to have a rigid

thoracic spine in order to have the ribs work from a rigid point.
Kellog (27) did some original work on the immobility of the thoracic
spine.

He made the statement that repeated claims that spinal articula-

tions need adjustment are entirely unfounded especially when directed· to
the thoracic region. -He attempts to prove his statement by an original experiment in which he used a fresh spinal column.

He devised a block of

wood the length of the spinal column and out a mortise through it.

The

block of wood was then placed on the anterior surface of the·bodies of the
vertebrae with the mortise opposite the second lumbar vertebra.

This ver-

tebra was then unsupported except by its attachment to vertebrae above and
below.

Pressure was then a1)plied to the spinous process in an antero-

posterior plane.

A pressure of 1195 pdunds was reached and the neural

arch crushed but there was no movement of the body in the antero-posterior
plane.

The pressure was then applied to the posterior surface of the body

and the body was crushed under a pressure of 800 pounds but still there
was no movement of the body at the articulation with the intervertebral
diac.
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He then used the same procedure on the tenth thoracic vertebra with
'the same results.

He concluded that the symphyses were much stronger than

the bone substance of the bodies of the vertebrae, and that movement or
dislocation of the bodies was impossible.
In the lower thoracic and upper lumbar regions the motion is the
greatest of anywhere in the spinal column except

th~

cervical.

Here, most

of the movement of flexion and extension of the spiua.l column, exclusive
of the cervical spine, takes place.
The muscles concerned in flexion and extension of the spine have
been previously mentioned.

The rectus abdominis, and abdominal obliques

by virtue of their attachment to the lower ribs and pelvis may and do
pull the thoracic cage downward and forward when they contract.

This

movement results in a flexion of the spine in the lower thoracic and
upper lumbar segments.

However, the upper thoracic spine remains rigid.

Assisting in the flexion are the quadratus lumborum and the psoas major
and minor.

Extension is produced by the muscles which attach to the post-

erior aspect of the spine.

The most powerful of these lie in the l\.Dll.bar

region and have their .. highest points of insertion about.the mid-thoracic
region.

Most of the deep back muscles above this point are concerned in

rotation, therefore, any solution in the continuity of the dorsal spine
above this region will result in a kyphosis by virtue of the muscular pull
in extension.

The muscles concerned in flexion help the deformity by

pu.lling downward on the ribs.

Keller (25) states that not only the above

happens but there is a compensatory lordosis in the cervical and lumbar
regions resulting in an exaggeration of the thoracic kyphosis.
Studying the thoracic and lumbar spine with radiographs both anteroposterior and lateral, Keller l25) concluded that there is some anteroposterior mobility in the last three or four dorsal segments and that the
entire dorsal eolumn is very poor in its anter-posterior mobility as well
as in its lateral motion.

Lateral motion is accomplished by the unilateral
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contraction of muscles. but it seems to be the consensus of opinion of all
investigators that a true lateral movement cannot be accomplished. but
that there is always an element of rotation present.
true.

The reverse is also

When rotation takes place there is also an element of side bending

involved.
The mechanism of deformity production in Pott's disease will be dealt
with following a discussion of the pathology of the malady •.

PATH 0 L-0 G Y 0 F P 0 TT ' S

DI SE ASE

Not until the discovery of the tubercle bacillus by Robert Koch in
1882. was the true cause. and pathology of tuberculous spondylitis understood.

Several pathologists gave descriptions of the disease at autopsy

studies previous to the discovery of the causative organism.

Among these

men was Percival Pott who gave the first accurate description in 1779 in
a treatise on a particular palsy following an angular kyphosis of the spine.
The few investigators of the time. Jean Pi~rre David• Percival Pott. (Steindler
(42). Camper, and Severin, (Tubby (43) were of the opinion that the lesion
was scrofulous in nature, and observed that the condition was peculiar to
phthisio individuals.
With the epoch-making discovery· of the bacillus a new light was thrown
upon the.chaotic situation, and, from that time on, much information was
produced concerning tuberculosis of bones and kyphosis of the spine.
Steindler ~42) states that it is all important to consi~er tuberculosis of the spine as ·:.a manifestation of a general tuberculosis.
The primary tuberculous lesion is acc.uired in early infancy, in most
oases during the first three years of life (Steindler \42).

In the

majority of cases, however, healing takes place and in ninety percent of
autopsies healed tuberculous lesions are found in persons dying from all
causes.

However in sane cases the primary lesion spreads to the regional

lymph modes where the condition remains latent.
takes place, this being the secondary stage.

Later on a reinfection

When the secendary atage

develops, ma.ny adults and children succum.b to the effects while still
others may go on to another latent state.

Metastatic lesions may develop

from the original regional lymph node involvement accounting for the
lesions seen in bones. kidneys and many other organs of the body.
Of considerable interest is the relrtionship of trauma to tuberculous spondylitis.

Sir Percival Pott (13) in his treatise describing for
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the first time the disease which bears his name, gives considerable space
~o

a discussion of trauma and the lesion.

At that_ time the general opinion

was that the kyphosis was due to the factor of injury, but Pott also called
attention to the fact that the disease developed in infants and children
in whom positively no history of injury oould be obtained.

However, he also

noJiced that the lesion developed relatively soon after a traumatic condition
had been suffered in some oases.
Lewis A. Sayre (38) wrote a book in 1877 entitled
Spinal Curvature from which I quote:

~pinal

Diseases

~

"With regard to Pott's disease, I

have held for many years that it is almost always, if not always, produced
through some injury to the bone or cartilage, and that, i.n common with
carious disease of other joints, it is essentially of traumatic origin.
The most constant primary cause, 1 believe, is some injury sufficient to
disturb the nutrition of the bodies of certain vertebrae and the intervertebral cartilages, and to induce inflammatory softening and disintegration of the structure of these organs."
etiology of the disease in 1877

Such was the knowledge of the

five years before the discovery of the

tubercle.bacillus.
While trauma is not the sole cause of spinal.caries, even clinicians
today recognize it as being instrumental in arousing a latent. tuberculous
infection of the spine and providing a fertile spot for the localization
of the causative organisms.
Steindler (42) rem.arks that not all injuries mentioned in the history
can be taken into account, but on the other hand, frequent injuries, even
if not very violent, in a relatively feeble body, especially if occuring
during the growth period, must be taken into consideration.

Kaufmann (23)

says that men because they are more subject to trauma are attached more
frequently than women.

Steindler (42) agrees with him especially during

the age period of fifteen and twenty.
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According to Steindler l42), Loeffler states that it is necessary, in
order to establish a connection between trauma and the appearance of the
disease, that tuberculosis appear shortly after trauma, showing therebye,
that a manifest focus has become worse, or a latent focus has become manifest.

~t

must be assumed that a focus preexists but has remained dorm.ant

and is merely becoming manifest after the trauma.

Six months is the length

of time at the most given by 8teindler to elapse petween the two events.
Experimental studies of Fetrow (35) have ~hown that bacilli may circulate in the bone marro"".' without

causing.~

reaction, but that the trauma

favored and facilitated in a manner histologioally demonstrable the local
eruption of tuberculosis.

Clinically it was likewise proved that the

traumatic influences were able to direct the localization of the infections
agent from the blood stream to the traumatizca area.

oo far as producing

tuberculosis of the spine by traumatizing a heretofore healthy joint or
bone was concerned, the experiments refuted such a possiblity.
Predisposing factors in tuberc~lous spondylitis aside from heredity
and trauma are according to ~t·eindler (42) contagious diseases suoh as
measles, influenza, -scarlet fever, whooping cough and typhoid.
not belonging to the contagious group are:
pleurisy.

Others

pneumonia, and nontuberculous

Horatio Luse (29) found that, in the military service, as well

as the acute contagious diseases and non-contagious group, the factor of
fatigue was of considerable importance.

Such factors as fatigue and

exhaustion, unaccustomed labor, forcedimrohes, loss of sleep, constant
nerve strain and anxiety, depressed vitality, change of food, constant
exposure to inclement weather, and unavoidable exposure to infection,
cannot be too strongly emphasized in the predisposition of these cases.
Tuberculosis affects the spinal column more frequently than any other
single bone or joint.

Luse (29) states that in one series of 1,159 oases

of bone and joint tuberculosis, 501 or 43.2 percent had involvement of
the spine.

Anterior peripheral fo rm of tuberculous spondylitis
(Tubby after rlullstein)
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Here it will be well to recall the previous statements concerning the
•

._. ••

:!<.~~.

-

arterial distribution to the vertebrae·.

Upon the arterial pattern depends

some of the theories of the mode of infection of the vertebrae.
to dteindler

According

(42). the metastases involving the skeleton have been desig-

nated as tertiary stages of tuberculous disease.

~hrough

the primary and

aecondary stages a certain amount of immunity is developed which is not
without effect upon the course and outlook of later

develop~ng

surgical

tuberculosis.
The usual route by which skeletal
atogenous one.

meta~tases

develop is the hem-

The vascular distribution determi?Bs the localization of

tuberculous foci. (Steindler

(42).

The wedge shaped tuberculous lesions often seen within the vertebrae
favor the embolic theory. and it is upon this theory that most authors and
investigators agree.
In accordance with the distribution of the blood supply previously
mentioned the following pathologic types can be distinguisheds

the an-

terior peripheral form, the central form and the epiphyseal form.
(Steindler

(42).

In the anterior peripheral form the peripheral portion of the body
just subjacent to the anterior longitudinal ligament, being supplied by
the small arteries from the ligament, is the portion of the vertebra
involved.

In the central forJni. the portion of the eody supplied by the

two large arteries entering under cover of the posterior longitudinal ligament is involved.

In the epiphyseal type the peripheral portion of the

bodies just adjacent to the epiphyseal discs is the seat of disease.
(Steinder (42).
Tubby (43) ,in agreement with Yfu.llstein is of the same opinion as

~teindler ~42) on the localization of the lesion within the vertebra.
However, Tubby (43) goes further and claims that the arteries supplying
the epiphyses communicate with their fellows of the adjacent vertebrae,

Central form of tuberculous spondylitis
(Tubby after nullstein)
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through the intervertebral discs therebye exnlaining the frequency with
which adjacent surfaces of the vertebrae are attached.

He further

states that a fourth set of arteries are derived from the intercostals
and supplies the compact and a small portion of the cancellous bone on the
front and sides of the bodies.

fuberculous affections brought in by the

latter arteries gives rise to a peripheral form which is probably identical
with Max David's •spondylitis Superficialis,• and with Menard's "'Periosteal
Denudation."
The central type is the most frequent,J'orm in children.

For a long

time foci may remain latent in the vertebral body until the destruction
of the body has proceeded to the point where the vertebra collapses under
the superincum.bent weight and the gibbus appears. (Steindler (42).

!'he

collapse of the vertebrae brings into contact the bony surfaces of two
or more vertebrae and the way is prepared for a b_ony fusion.
says

tha~

Nichols (34)

sgcondary foci develop in the vertebrae by a spread beneath

the anterior

longi~udinal

intervertebral disc
from one vertebra

i~

t~

ligament from the primary focus.

~t

first the

spared, but later as the disease process spread•

another, the fibrocartilage is detached, becomes

fibrillated, disintegrates and finally disappears.

Bone bridges form

from osteophytic formations, but as a rule f'usion does not ta.ke place
by heavy callus formation, but by a slow and insidious process so that
by the time fusion has taken place the vertebrae have collapsed and the
gibbus has appeared.
Tubby (43) believes that the epiphyseal form is the one seen most
frequently in children in contradistinction to the opinion of Steindler (42).
However when the epiphyseal portion of the body is attached gibbus formation is less frequent unless the disease process goes on to involve
the central portion or the anterior portion of the vertebra.

Steindler

(42) claims that the spread from vertebra to vertebra in the epiphyseal
.)

form is still unexplained.

He says that there are no arterioles oom-

Epiphyseal form of tuberculous spondylitis
lTubby e.rter rullstoin)
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municating with each other through the intervertibral discs.

Tubby (43)

states that there are intervertebral arterial communications.
H. J. Seddon (40), in an article published in 1935 claims that tuberculous epiphysitis of vertebrae is well known, but that the
not an epiphysitis.

Rather it is a metaphysitis.

co~ition

is

He attempts to prove

that such is the case by the statement the vertebrae are not like long
bones in their metaphyseal - epiphyseal arrangement.
states, are four in

num.~er

The epiphyses, he

constituting the anterior and.posterior edges

of the body of the vertebrae both superiorly and inferiorly •. He further
remarks that these epiphyses contribute nothing toward the growth of the
vertebra, all growth taking place on the metaphyseal side.
The location of the lesion in the latter form would then of a consequence be in the metaphysis rather than in the epiphysis.

These statements

ar~ in direct contradiction of the anatomy of the vertebrae as ~tated by

Gray (16), Cunningham. (10), Steindler (42), Tubby (43), Deaver (12),
Keller (25), and others~.
Tuberculosis of ~he bodies may occur at several foci simultaneously
as evidenced by the ~act that the interposed healthy vertebrae show a
compensatory curve to the developing gibbosities.
Quoting from Steindler (42):

"Fro~ the viewpoint of tissue reaction

we find no departure in the different types from those essentials which
make tuberculosis of the vertebrae a pathologic entity.

The local incident

to the localization of tubercle material, the immediate tissue reaction
with roun:d cell infillration and extravasation of leucocytes from the
capillary system, the formation of primary miliary tubercles, with
epithelial cells and giant cells, the development of granulation tissue,
are characteristic findings for each and all of the different forms.
There is, however, a difference of the degree of the reaction of the
tissue according to the virulence of the infection, according to the
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manner in which the inflammatory process extends. and according to the
degree in which reparatory changes appear.

In other words, the formation

and extension of abscesses. the greater or lesser extent of bony destruction, and correspondingly greater or lesser tendency to deformity, the
ability to form bony callus or fibrous soars, while only secondary pathologic features, determine to a great measure the clinical course."
The topographical types of tuberculous spondylitis have been considered.

The pathologic types are of considerable interest, most author's

considering fours

caries siooa, the granulation.type, the embolic type,

and the infiltrating type.
According to Seddon (40), the typical lesion begins as an osteomyelitis or as a metaphysitis of one or more vertebrae.

Caseation and

necrosis follow with a consequent collapse of the diseased segment.

The

diseased area is surrounded by an area of hyperemia.
Kaufmann (23) states that in some cases infection by the tubercle
bacillus is followed by pure tuberculous nodules ot a gray color surro'lm.ded by a hyperemi~ zone; as oaseation proceeds they become yellow,
and the nodules

enla~ge

by new peripheral eruptions.

In the caries sicca type the infection is characterized by an evident low virulence.

The new vascularization progresses more rapidly with

form~tion of granulation tissue which later becomes studded with miliary

tubercles.

The trabecular bone becomaararefied and melts down without

caseation or suppuration.

The infection then evidently loses its viru-

lence and the whole process is replaced by fibrous tissue.

However, the

process may have reached the point where two or more vertebrae were
involved so that a consolidation of the affected segments may have
occurred. (Steindler (42)(Kau~nn {23).
Seddon (40) makes no attein.pt to classify the pathology of tuberculous spondylitis in his discussion of t~e morbid anatomy ot the disease.
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He is more or less of the opinion that there is a potential kyphosis in
any type of tuberculous infection of the vertebrae.

He therefore is

much more concerned with the ultimate result of the infection.
Steindler (42) corroborated by Tubby (43) is certain that the granulation type is the usual pathology of the disease.

Tuberculous granu-

lations appear without early tendency to retrogression.

In contrast to

the dry type of _lesion the necrosis is not a molecular one. but involves
larger pieces of bone with sequestration.

After caseation there is a

liquefaction of the necrotic material with the
.- formation of tuberculous
.

pus~

The tuberculous abscess is then walled off by a fibrous. granulation

tissue membrane in which may be found many small m.iliary tubercles.
The tissue reaction may or may not overcome the virulence of the
invading organism.

It it does so the reparative processes set in.

The

fibrous tissue becomes less vascular and change into a thick soar.

The

contents of the tuberculous cavity becomes thickened and solidifies and
may become impregnated with calcium salts. lSteindler (42}.
If in tJ:ds case t?e lesion shows no tendency to heal but goes on to.
further destruction ~f bone with sequestration and liquefaction the inevitable result is a collapse with approximation of bony surfaces whiCh
later may or may not fuse.

The tendency. however, is for a reparative

process to ensue resulting in a fusion of two or more of the vertebrae.
Kaufmann (23) claims that the embolic type is the usual form of
tuberculous spondylitis.

However, he is also mindful of the fact that

tuberculosis of the spine may originate by direct continuity.

He remarks

that Tendloo believes in lymphogenous infection in cases of periosteal
tuberculosis of vertebrae where tuberculous paratracheal lymph nodes
are found.

Steindler (42) says that the embolic type is not uncommon in

joints but appears to be rare in the spine.
this form.

Tubby (43) does not mention

Steindler (42) places considerable
importance upon the blood
0

supply to the vertebrae as a factor in the production of tuberculous

spondylitis, but then makes the statement that the embolic form of the
disease is rare.

He goes on to describe the lesion as tuberculous gran-

ulation. tissue around the site of the embolus.

The growth of the granu-

lation tissue goes on so rapidly that a large area of bone is shut off
from its blood supply producing an infarct.

The affected area of bone

becomes necrotic and a circumscribed wedge-shaped area of bone is separated to form a definite sequestrum.

If the

in~olved

sequestrum is

small it may be entirely absorbed if it is large it becomes surrounded
by a thick layer of granulation tissue.

Steindler (42) claims that this

type of tuberculosis of the spine is seen most frequently in the cervical
region and usually involves more than one vertebral body at a time.
The infiltrating or progressive type of tuberculous spondylitis is
nothing more than an extension of the disease from a primary focus.

This

process is usually carried on by the .formation of an abscess under the
anterior longitudinal ligament which goes on to erode the anterior surfaces of the vertebrae. both above and below the originally affected
ment.

seg~

This ·process is comparable to the one described by Seddon (40) when

he refers to the result of the abscess formation as an aneurysmal erosion
of the anterior surfaces of the vertebrae.

~he

effect of the pressure

from an 911eurysm of the thoracic aorta, is of course, to produce a depression in the anterior surface of the vertebrae.
Suboccipital tub'erculosis or malum vertebra.le is a term applied to
the tuberculous involvement of the atlanto-occipital and the antlantoodontoid articulation.

.lt is a distinct clinical entity known also under

the name of Rust's disease.

The condition is relatively rare and is seen

most frequently in patisats between the ages of fifteen and twenty-five
years. ~Richards (36).

It is not limited to one joint but involves all

the adjacent joints and may later result in the sequestration of the
odontoid process.

The inflammatory process not infrequently extends into
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~Steindler

the spinal canal producing a meningitis.

(42).

The disease is

only mentioned here because of its involvement of the bodies of the first
two cervical vertebrae and also mentioned for the sake of completeness.

Secondary Pathologic Changes:
the following:

The secondary pathologic changes are

deformity, abscess formation and cord compression.

Sinoe deformity will be considered in detail as a special part of
this manuscript it is only mentioned here.
The study of the migration of tuberculous abscesses from their original site is a study of muscular and

tasoia~

planes along which these ab-

scesses follow the lines of least resistance.
Lhe determining faotor tor the downward deflux of abscesses coming
from the suboccipital region and from the first, second and third cervical
bodies, is· the anatomic relation of the mighty muscle masses of the neck
to the lateral processes of the cervical vertebrae.

Most of these muscles

are attached to the posterior tubercle of the transverse process and some
to the anterior tubercle.
extension of the

~he'

prev~rtebral

fascia covering these muscles is a lateral

fascia which spans over the anterior surface

ot the cervical vertebral bodies.

Abscesses from the suboccipital region

and from the posterior arc of the atlas find themselves limited on all
sides by the heavey mass of muscles and fascia thus accounting for the
tenseness of the abscesses and tor the rigidity and spasm of the cervical

•

muscles.

( Steindler (42).

Abscesses coming from the anterior portions of the first three cervical vertebrae may accumalate under the anterior longitudinal ligament.
From this point the abscess may gain entrance to the vascular compartment
of the neck or point as a retropharyngeal abscess and result in disturbances of deglutition and respiration.

It may go to the posterior med-

iastinum.
When the lower cervical vertebrae are involved the abscess usually
breaks through the anterior longitudinal ligament and makes for the
posterior mediastinum..

Retropharyngeal abscesses may be formed from the
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extension of these primary foci.
The retromediastinal abscess is found most frequently in those cases
which show high thoracic spinal caries.

The pus gains easy entrance to

the posterior mediastinum and then takes a downward course in the space
occupied by the esophagus, trachea and thoracic aorta until it reaches
the diaphragm which offers a resistance to its path.

Of a consequence

pressure develops, and symptoms referrable to the esophagus, trachea, heart
and lungs develop.

Theebscess may even rupture into the pericardium or

pleurae. (Steindler (42).
An abscess not infrequently perforates the posterior wall of the V?r-

tebrae to gain entrance to the spinal canal resulting in the gravest of all
the complications of spinal caries for obvious reasons.
The subdiaphragmatic extension is one of interesting study.

After

the pus has penetrated the diaphragm it passes downward under cover of the
fascia over the psoas muscle.

Abscesses coming from the lumbar spine may

pass between the iliopsoas muscle and its fascia or between the fascia and
the peritoneum dependi.ng upon whether or not the anterior longitudinal
ligament is perforated.

The most common route, however, is between the

iliopsoas muscle and its fascia.

Following the course of the psoas muscle

the pus may reach the lesser trochanter of the femur and result in a bulge
.

.

on the inner surface of the thigh.
Abscesses coming from the lumbar region or region of the sacroiliac
joint may point at Petit's triangle after penetrating the fascia of the
psoas muscle and around the lateral border of the quadratus lumborum.
Cord compression is a complication of serious nature for the patient.
Steindler (42) claims that it is now generally assumed that cord compression
is not due to bony pressure, but to the accumalation of infla.m:ms.tory products
within the spinal canal.
exceptional.

He states that bony compression is unusual and

It usually develops insidiously together with the developing

kyphose although it is not rare to have it develop suddenly.
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With a compression of the meninges of the cord an edema develops
which, if of long standing may result in sclerosis of the cord and a permanent paralysis.

However, it is more frequent that a recovery from

pressure symptoms is reached.

In some cases a fatal meningitis may de-

velop. (Steindler (42).
Reparative Changes:

Authors and investigators generally agree that

vertebral bone has poor reparative powers, especially in the adult.

Albee

(1) says that these poor powers are still further decreased by tuberculous
involvement of the vertebrae.

He attempts tb explain the poor vertebral

osteogenic powers by a theory and an analogy which is in error beyond the
shadow of a doubt.

The following paragraph is a quotation from Albee (1).

•These clinical observations may be explained by the fact that, embryologically, vertebral bone is derived "from the ectoderm from which
tissues of higher differentiation have their origin, and all of them have
a low degree of' reparative ability.

One need only mention the optic nerve,

the nerves of hearing, and those of the spinal cord as' illustrations.

This

may be Nature's plan th,at vertebral bone should have a low degree of osteogenesis.

'

For although this may operate to great surgical disadvantage,

yet for Nature's purposes it is much safer than if osteogenesis were high;
because when spinal bone is involved by disease or fracture, it does not
pour out callus which might encroach upon the spinal cord which the spinal
~bone

is protecting."
Every student of embryology has come away, I am sure, with the funda-

mental knowledge that vertebral bone as well as all other bone is entirely
mesoderma,l in embryologic origin.
high degrees of regenerative power.

It originates from a tissue which has
I am satisfied th8.t we Will have to

look elsewhere for the reason for poor regenerative powers in vertebral
bone.
Steindler (42), Tubby (43), and Seddon (40) claim that nature aims
at bony fusion of the diseased vertebral bodies.

Seddon (40) remarks
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that the wide area of hyperemia about the disease process results in the
formation of new granulation tissue which later loses its vascularity,
becomes fibrous, and may, still later, become infiltrated with lime salts
resulting in a complete fusion.

~teindler

(42) says that this fusion is

assisted by the production of osteophytic growth extending between the
diseased and the neighboring vertebrae, and seen most extensively underneath the anterior longitudinal ligament.

He further states that there is

no direct relation between the degree of repair and the a.mount of morbid
destruction, and that in some cases the bony fusion develops simultaneously
with the persistence of carious foci.
In adults, according to ~teindler (42), there appea~s, together with
the repair of the bodies in front, also a fusion of the posterior portions
of the spine.

In these oases, however, the repair of the bodies is nothing

more than a fibrosis which may even include a sequestrum within its wall
and which may give

r~se

to a recrudescence of the process in later years.

Robert Cofield (7) studied a series of one-hundred cases of Pott's
disease ten.percent of which.showed hypertrophic bone changes.

These con-

sisted of attempts at bony bridging of contiguous .vertebrae.

The lesions

were oonf'ined to upper lumbar and lower thoracic vertebrae.

He concluded

that such processes were probably nature's attempt at immobilization as a
part of the healing program because these regions of the spine bear most
of the body weight and allow the greatest range of movement.
'iihen the morbid process has reached the point of a vertebral collapse
the way is paved for a real bony fusion.

Gauvain and Girdlestone (15)

claim that if telescoping and imbrication cannot produce stability then an
angula.tion of the spine with the approximation of concellous bone surfaces_
is a. good thing.

~hey feel sure that it is better to leave such oases alone

and direct their efforts toward the production of compensatory curves.
In children the collapsed vertebrae show the greatest degree of bony
:fusion.

In adults, fibrosis is the usual process.

However, even in the
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adult cases some bony fusion may take place, but according to Albee (1)
it is always best to supplement the natural attempts at repair with a
bone graft of high osteogenic powers when there are no contraindications
for the operation.
H. A. Harris (19) in his book on Bone Growth in Health and Disease
leans toward the theory that the area of hyperemia so characteristic of
all tuberculous bone lesions is instrumental.in the bone growth even during and

a~er

the active stage of the lesion.

He is :f'urther of the opinion

that increased resistance on the part of the host also aids materially in
the production of bone.

Harris {19) states that the opposite conditions,

that is, a severe infection with a lowered resistance, may result in the
arrest of bone growth, and lead, at a later date, to a mere fibrosis.
A word concerning the abscesses.

These secondary pathologic condi-

tions accox:_ding to ~teindler (42) undergo reparative changes in which the
small abscesses are completely absorbed, larger ones are walled off by
connective tissue derived from the pyogenic membrane and gradually become
sterile.

They are then.either transformed into mucous fluid or incrustated

with lime salts and appear in radiographic films much like stones.

ME C H A N 0 G E N E S I S 0 F T H E G I B B U S

The elements concerned with the production of the gibbosity in Pott's
disease are profound and far reaching.

upon these elements the clinician

may base h1s abilities to make an early diagnosis of some pathologic process
involving the spine.

ihe objective findings which are the result or mani-

festation of these elements together with the history often lead to a diagnosis which may save the patient a considerable degree of embarrassment.
The patient's station, his gait, the manner in which he sits, the manner in
which he stoops to retrieve articles from the floor, and the position he
assumes when lying down are all fundamentally based upon a mechanical foundati on.
The internal structure of vertebrae has already been alluded to.

We

have seen how the majority of lamellae in the vertebral bodies were dispersed in a vertical plain and that these lamellae were in a direct line
throughout the length of the spinal column.

Arthur Hertzler (21) remarks

that as the disease pfocess goes on in the bodies of the vertebrae these
lamellae are_broken or melted away.

Consequently the lines of stress and

strain are then broken in each vertebral body involved.

"When a sufficient

·number of these are eroded away, and nothing more than a caseous material
left ' Collapse Occurs

.

However' the collapse is controlled by still an-

other factor or perhaps two factors:

gravity and muscle pull.

Compton Riely (37) calls attention to the tilting of the pelvis in
patients with Pott's disease.

He claims that this sign is always present

in theee patients whether the lesion be high or low in the spine and that
it occurs before angular kyphosis appears.

fhe pelvis tilts forward and

the spine becomes more erect at first. ..~hen bv" firtue of the increased dista.nee between the origin and insertion of the abdominal muscles there is a
greater pull on the lower ribs.

This pull is transmitted to the upper
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spine.

However, Riely (37) states that there is a compensatory pull in

the opposite direction by the deep muscles of the back resulting in an
innnobilization of the spine at the seat of the disease.

The mechanism

just mentioned results in the weight bearing line beling farther posteriorly.

Later on the abdominal muscles become stretched and as the pelvis

tilts still furthur forward a still greater pull is exerted upon the lower ribs and consequently the dorsal spine.

As the destructive process

goes on in the vertebrae the tremendous pull of the abdominal muscles together with the action of gravity ultimately results in a collapse of the
dorsal spine forward.

ihe same process is carried on when the disease pro-

cess involves the lumbar or cervical spine.

However in the cervical spine

a different set of muscles are involved, but the principle is entirely the
same. (Riely (37).
Riely_~37)

calls attention to the fact that in early Pott's disease

the abdominal muscles will be tense, and this tenseness may also be found
in the muscles of the back.
According to Riely (37). adults suffering from cervical or upper dorsal Pott's disease almost invariably complain of pain in lower limbs, lumbar, sacral, or coccygeal regions.

rhe reason for this is obvious when

the mechanics of the situation are analyzed.
Gauvain and Girdlestone ~15) are of the opinion that the hyphosis is
determined in extent and angle by the number of vertebrae involved, by the
amount of bone destruction, and by the site of the lesion.
It is generally agreed among orthopedic men that the greatest number
of oases of Pott's disease show the lesion at or near the thoraco-lumbar
junction.

rhe reason for this seems to be the great mobility of this por-

tion of the spine and consequently it receives the greater amount of trauma.

~eddon (40) also claims that the constant respiratory motion has some

_ effect upon the ~denoe of the disease at this location.

•

He further re-

marks that when a number of vertebrae ar~ destroyed angulation invariably
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occurs.

When several vertebrae are destroyed the upper portion of the

spine swings forward so that the under surface of the vertebra above
cannot come into contact with the upper surface of the vertebra below.
~eddon

(40)· says that the spinous processes, pedicles and laminae are

responsible for this mechanism.

He offers two types of luxation:

the

anterior and posterior.
The anterior luxation is characteristic of high thoracic caries.
During inspiration in the normal subject the upper part of the sternum
moves very little because of its rather firm anchorage to the spine by the
short first ribs.

~hen

a solution of the continuity of the spine occurs

in the upper thoracic region, the upper part of the sternum moves forward on inspiration and the upper segment of the spine slides forward.
Posterior luxation is che.racteristic of caries of the lower thoracic
spine.

O~

inspiration in the normal subject, the anterior-posterior and

transverse diameters of the chest are increased.

Only the rigidity of

the spine prevents it from entering in~o the movement.

When a solution of

the continuity of the·lower thoracic spine occurs, the upper segment moves
posteriorly on inspiration resulting in a posterior luxation.
Riely (37) takes no account of muscle pull and explains the mechanism
of the deformity entirely on the bases.of gravity.
~teindler (42) claims that the interspinal and supra.spinal ligaments

play an important part in the deformity.

These ligaments oppose the

collapse and if destroyed or relaxed the kyphos~s becomes further accentuated by several degrees.

He also mentions the natural check lio the

collapse by recalling the hypertrophic bone bridges between continguous
vertebrae.

However, these are not always sufficient to prevent the collapse •

....xtreme examples of collaps~ have been noted such as the cases where

•

the ribs lie directly on the crests of the ilia.

Such cases often result

in extreme respiratory, cardiac and gastro-intestinal embarrassment.

C0 NCL US I 0 N

I will not attempt to draw any conclusions from the foregoing
statements except to sr_.y that thti gibbosity in Pott's disease is def-·
initely dependent upon many factors.

It depends upon the virulence of the

infection, the resistance of the host, the number of vertebrae involved,
the site of the lesion, the amount of bone destruction, the respiratory
mechanism, the response of the bone tissue to the. infection, and the
legmentous attachments as well as the force of gravity and muscle pull.
The elements are to say the least profound and far reaching •

•
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